Detection of activated neutrophils by reactive oxygen species production using a hematology analyzer.
Neutrophils are recruited to infection sites and kill bacteria by phagocytosis and reactive oxygen species (ROS) production. It has been reported that vacuoles are present in neutrophils that produce ROS and are present in large numbers in blood smears of patients with bacterial infections. The leukocyte differentiation function on the Sysmex automated hematology analyzer classifies leukocytes by flow cytometry. Particularly, side-scattered light is known to reflect the quantity of organelles. This study investigated the possibility of detecting vacuoles or invagination of cell membrane in neutrophils producing ROS using a hematology analyzer. Whole blood and polymorphonuclear (PMN) cell fractions were activated with phorbol myristate acetate (PMA) or formylmethionylleucylphenylalanine (fMLP) and analyzed using the Sysmex XE-2100 automated hematology analyzer. PMN fractions were morphologically analyzed with a confocal laser scanning microscope (CLSM), electron microscope (EM), and general-purpose conventional flow cytometer. In the white blood cell differentiation scattergram obtained in this analysis, a new cluster separate from the original neutrophil cluster appeared in the eosinophil area in an area of higher side-scattering (SSC) intensity. Flow cytometry analysis of the PMN fractions revealed that the cells in this new cluster were CD16b- and APF-positive, indicating that the cells were activated neutrophils that produced ROS. CLSM and EM findings revealed that ROS production occurred in the cytoplasm and that the activated neutrophils contained some vacuole-like structures of vacuoles or invagination of cell membrane. Vacuole-like Sstructures were found within the cytoplasm of neutrophils producing ROS. These neutrophils were detected as an independent cluster in the eosinophil area with higher SSC intensity than that shown by neutrophils in the traditional cluster on the white blood cell differentiation scattergram, likely because the vacuole-like structures increased the SSC intensity.